Optimizing novel implant formulations for the prolonged release of biopharmaceuticals using in vitro and in vivo imaging techniques.
As a rapidly growing class of therapeutics, biopharmaceuticals have conquered the global market. Despite the great potential from a therapeutic perspective, such formulations often require frequent injections due to their short half-life. Aiming to establish a parenteral dosage form with prolonged release properties, a biodegradable implant was developed, based on a combination of nanoencapsulation of protein-heparin complexes, creation of a slow release matrix by freeze-drying, and compression using hyaluronan and methylcellulose. In order to investigate this novel delivery system, formulations containing IFN-β-1a and trypsinogen as model proteins were developed. No degradation of the proteins was observed at any stage of the formulation processing. The potential of the delivery system was evaluated in vivo and in vitro after fluorescence-labeling of the biopharmaceuticals. An optimized agarose gel was utilized as in vitro release medium to simulate the subcutaneous environment in a biorelevant manner. In addition, the formulations were administered to female SJL mice and release was innovatively tracked by fluorescence imaging, setting up an in vitro-in vivo correlation. A prolonged time of residence of approximately 12days was observed for the selected formulation design.